Binding of Escherichia coli protein synthesis initiation factor IF1 to 30S ribosomal subunits measured by fluorescence polarization.
The interaction of initiation factor IF1 with 30S ribosomal subunits was measured quantitatively by fluorescence polarization. Purified IF1 was treated with 2-iminothiolane and N-[[(iodoacetyl)-amino]ethyl]-5-naphthylamine-1-sulfonic acid in order to prepare a covalent fluorescent derivative without eliminating positive charges on the protein required for biochemical activity. The fluorescent-labeled IF1 binds to 30S subunits and promotes the formation of N-formylmethionyl-tRNA complexes with 70S ribosomes. Analyses of mixtures of fluorescent-labeled IF1 and 30S ribosomal subunits with an SLM 4800 spectrofluorometer showed little change in fluorescence spectra or lifetimes upon binding, but a difference in polarization between free and bound forms is measurable. Bound to free ratios were calculated from polarization data and used in Scatchard plots to determine equilibrium binding constants and number of binding sites per ribosomal subunit. Competition between derivatized and nonderivatized forms of IF1 was quantified, and association constants for the native factor were determined: (5 +/- 1) X 10(5) M-1 with IF1 alone; (3.6 +/- 0.4) X 10(7) M-1 with IF3; (1.1 +/- 0.2) X 10(8) M-1 with IF2; (2.5 +/- 0.5) X 10(8) M-1 with both IF2 and IF3. In all cases, 0.9-1.1 binding sites per 30S subunit were detected. Divalent cations have little effect on affinities, whereas increasing monovalent cations inhibit binding. On the basis of the association constants, we predict that greater than 90% of native 30S subunits are complexed with all three initiation factors in intact bacterial cells.